This 
Introduction
The cultural background of organisations' stakeholders -managers and employees alike -is increasingly influencing contemporary management due to the accelerating globalization of the business environment (migration, multinational companies). Following early 20 th century concepts of scientific management (Taylor, 1911; Fayol, 1918) , many tried to isolate some universal characteristics of management, to be replicated worldwide. However, as the exchange of goods and people intensified, these attempts were found to be meaningless. Too many cultural differences were involved for management to apply universal rules.
In 1980, Geert Hofstede from the Netherlands was probably the first researcher to clearly and openly present the connection between culture and management using the data of employees' surveys conducted by IBM in 1968 and 1972 (Hofstede, 1980 . His research became instantly renowned; widely used by scholars and one of the most cited works of cross-cultural management today (Baskerville, 2002 , Hofstede, 2001 ). Hofstede defined four basic dimensions that shape the cultural background of nations and individuals, and described behavioural patterns based on such cultural profiles (see direct quotations in Appendix).
Out of those four dimensions, the Masculinity/Femininity index (MAS Index hereafter) is clearly Hofstede´s own contribution as the others may easily be traced to many previous academic researches (see details in following section).
Along with the other dimensions, the MAS index was subsequently implemented into strategic management theories and incorporated into many studies and management publications. Generally, from a management point of view, Hofstede´s original hypothesis is that masculine environments stress the assertiveness of the person and feminine environments focus more on care, attention and social surroundings. It can be concluded that masculine cultures are better motivated by higher earnings, career and individual success while feminine ones tend to foster a more consensus-oriented style of management, favour friendly atmosphere and employment security (Ahlstrom, Bruton 2009 ).
To give a concrete example -Pheng and Yuquan (2002) concluded that because China is ranked as more masculine than Singapore, organisations should adapt their management to cultural differences. As surprising as it may sound, they recommended maintaining a higher job stress environment, and to focus more on individual achievements for Chinese employees. In Singapore, the advice was to lower the stress at work, and to focus on group integration.
Although many researchers in the field of management and business treat the MAS index as a useful explanatory variable, they use it without doubting its intrinsic validity (for example Kotha, 2006; Browaeys, 2008; Mead, 2009; Morschett, 2010; Myasoedov, 2012; Shao, 2012) . Critical voices can be heard as well (Holden, 2001; Dumetz, 2012) , however, the criticism focuses mostly on the methodological or theoretical aspects of the MAS index (see the details below).
Since its introduction in the 80's, Hofstede's dimensions have been challenged for methodological shortcomings (Dorfman, 1988 , Jones 2007 , for the geographical bias of the sample analysed (Sondergaard, 1994) or for the paternity of the concept (HampdenTurner and Trompenaars, 1997) , but, quite surprisingly, the original validity of the MAS index has rarely been tested empirically. Recently, however, some questions begin to be asked about the practical validity of the model (McSweeney, 2016; Minkov, 2017) . Also, many comparisons between the original statistical findings and other independent analysis have been conducted (Yeh, 1988; Spector, 2001) , however, the early statement linking national cultures characteristics and some supposed influences from genderinspired values has not been questioned. In other words, Hofstede's claim that MAS is "not meant to describe individuals, but dominant patterns of socialization ("mental programming") in nations" has never been challenged after more than three decades of massive use among lecturers and researchers. This is surprising.
In view of the overlooked position the MAS index has acquired in current cross-cultural academic and managerial literature, a thorough study was needed to confirm whether a higher MAS index really leads to higher focus on assertiveness (and other claims) before we use it and link it to management theories and practices.
The purpose of this paper is simple -to perform a statistical test of Hofstede´s hypothesis between the MAS Index and the proposed cultural behaviours by analysing their correlation, and to prove or deny its validity.
MAS Index definition and common critiques
In his original research Hofstede analysed the questionnaires in terms of 4 'cultural dimensions' as mentioned above 1 . Those dimensions, bi-polar continuums derived from factor analysis, were:
• PDI Index: Power distance (large versus small)
• IDV Index: Individualism versus Collectivism
• MAS Index: Masculinity versus Femininity
• UAI Index: Uncertainty Avoidance (strong versus weak) Several other dimensions have been added in following works (Minkov, 2010) , but the original four can be considered the basis of his theory.
While the concept of masculinity-femininity goes back to the 30's (Terman & Miles, 1936) the idea of applying such concept to entire national cultures is clearly Hofstede´s own contribution as all the other three dimensions can be traced to other researchers. In 1961, F. Kluckhohn and F. Strodtbeck's Values Orientation Theory (Kluckhohn and Strodtbeck, 1961) proposed six dimensions to study culture. One of them, Social Relations (Hierarchical, Collateral or Individual) is similar to the PDI and IDV indices. McClelland's Need Theory (McClelland, 1961) cited by Hofstede, or T. Adorno's F-Scale (Adorno, 1950) are both concepts linked to Hierarchy, equivalent to Power Distance. The term Uncertainty Avoidance is borrowed from Cyert & March (1963) analysing American organizations Also, the Shame/Guilt approach by renowned anthropologist R. Benedict (Benedict, 1946) can be linked to the dimension of Individualism/Collectivism in its relationship between the group (Shame) and the individual (Guilt). While Hofstede favours the work of sociologists such as Inkele over that of anthropologists, nevertheless many of their works can be traced to modern cross-cultural management studies.
A peculiarity of the MAS index lays in the fact that country scores have not changed over time. Through the various published editions, while the definition of the index has evolved, the statistical results remain the same (Hofstede 1984 (Hofstede , 1991 (Hofstede and 2001 . See the appendix for precise quotes). The evolution of the index definition clearly shows a desire to transform the index, from what appears as a series of stereotyped and assumed values about men and women, into a more politically correct, business-related dimension, closer to the GLOBE's Gender Egalitarianism which measures "the degree to which a collective minimizes gender inequality" (House, 2004) , Since the mid 90´s, Hofstede´s work, including the MAS index, has received considerable criticism that he defended vigorously. The model was criticized for several reasons:
• The usage of nationalities as a proxy for culture was criticized but, as Hofstede responded, it is quite difficult to distinguish between culture and nation as we usually lack relevant data (Hofstede, 2002 ). An even stronger criticism was related to the statistical properties of the research (there were originally only 40 countries) and its geographic coverage (Sondergaard, 1994) : mostly North American, Western European and a few Asian countries.
• Others highlighted methodological limits linked to the questionnaires, such as the use of the same questions for several dimensions of the model (Dorfman, 1988) . The use of logarithms in order to spread the concentrations of answers, hence exaggerating real differences between cultures, was also denounced (Gerhart, 2005) .
• That the research database was out of date is a frequent comment (Jones, 2007) . Even today, Hofstede relies on statistics based upon questionnaires answered in 1968 and 1972. Also, throughout his published editions, the MAS index results remain the same, based upon the assumption that cultural traits do not evolve significantly. For instance, Japan's MAS index consistently scores 95 while Sweden has consistently scored 5, since the 1980 edition.
• Other critics focused on the supposed paternity of the dimensions used. In a notorious quarrel between Hofstede (Hofstede, 1996) and Trompenaars, the latter explained the similarity of some of his dimensions with those of his Dutch compatriot by the fact that they were created by other academics, before being introduced in Culture's Consequences (Hampden-Turner and Trompenaars, 1997).
• Also, some challenge the status of the observer outside the culture (Baskerville, 2002) , doubting the neutrality of the model design. Ironically, this bias is called the Uncertainty Principle, also called the Heisenberg Principle, but has no link to the term Uncertainty Avoidance in cross-cultural management.
• Finally, Hofstede's original work invited criticisms of the terminology of his dimensions, in particular IDV and PDI (Smith, 1996) .
It is obvious from this list that the criticism is mostly theoretical and academic. Many consider Hofstede's contribution on culture as the most widely cited in the world (Bond 2002; Hofstede 1997) . However, few have asked and answered the simple question: Does the concept upon which the MAS index is built, actually work?
Inspired from the work of Hoppe and Merritt, who previously pointed at the "limitations in the generalizability of the MAS index" (Hoppe 1998 , Merritt 2000 , Emrich, Denmark and DenHartog (2004) are probably the ones who went as close as it gets to question the intrinsic validity of the MAS index. They did so as they were working on Gender Equalitarianism for the GLOBE project. Although Emrich, Denmark and DenHartog acknowledge that ordering cultures on a continuum based on the gender equality is a useful cultural dimension, they postulate that the MAS index covers in reality four dimensions of societal culture. These four dimensions are: Assertiveness, Gender Equalitarianism, Humane Orientation and Achievement Orientation. They concluded "it is very difficult to interpret the masculinity/femininity measure itself and its correlations with other measures". They created an index, Gender Equalitarianism which, "reflects societies' beliefs about whether members' biological sex should determine the roles that they play in their homes, business organizations and communities" (Emrich, 2004) .
We believe the roots of the many criticisms of Hofstede's MAS index lie in the genesis of the index. The MAS index is presented as an empirically obtained variable, which leads to inflexible statements about human behaviour. Yet, those statements are purely hypothetical. The easiest way to prove or deny its validity (either the validity of the index or the validity of related hypothetical behaviour patterns) is to correlate one against the other. This approach is simple to perform on a limited scale but it is not without difficulties and pitfalls.
Only a limited number of hypothesised behaviour patterns can be analysed; many are too abstract to be measured such as the following claims:
-low MAS countries should favour welfare societies (Hofstede, 1991) .
-Children are supposed to be "controlled by obedience in high MAS cultures", Vs. controlled by the examples set by parents -in more feminine cultures average students are supposed to be norm (Vs. the best students in masculine ones); -"failure in school is a disaster in a high MAS country while being a relatively minor incident in low MAS countries" -low MAS societies are supposed to favour resolving conflicts by compromise and negotiation, whereas in high MAS countries "there is a feeling that conflicts should be resolved by a good fight".
Finally, some undocumented claims of Hofstede in the 80's emerge as out of sync in 2017, such as "Scientists, engineers, technicians (…) call for Masculine values".
However, it can be assumed that if several relations are found to be statistically significant, the MAS index is indeed likely to impact human behaviour (and vice versa). The MAS index is justified throughout the publications with the help of many claims that are not quantifiable, but also not challenged. This is mostly due to the approximate validity of two extreme examples (usually USA for high MAS, and the country of origin of the author, the Netherlands for low MAS) that should not suffice to validate neither the entire list of countries, nor the dimension itself. Often, without the abundant illustrations displaying the Dutch and US cultures, the case for MAS index appears very weak.
The authors of this paper believe a statistical comparison between the quantifiable claims and existing databases of primary data would shed a definite light on the challenged dimension and present supporting or refuting arguments.
Data and Method
From a statistical point of view, the authors recognize the necessity to control other factors that can possibly impact the MAS index and cause distorted results. For example, different socio-economic or institutional conditions may strongly influence the data and blur the MAS index validity.
Cultures and Organizations (Hofstede 1991 (Hofstede , 1984 4. High MAS index countries have higher share of women teaching small children and a lower share of women teaching at universities. Data were collected from OECD database for the year 2015.
as an index itself (having values of 5-110) and we also use the ranking (order) of MAS among the countries (having values of 1-64). We choose these two forms as the distance in MAS varies substantially between countries ordered by ranking. While the distance between 1 st and second least masculine countries (Sweden and Norway) is 3, the distance between 2 nd and 3 rd (Denmark) is 8 points. We believe that it is reasonable to analyse both -the MAS index value and the ranking.
We selected three independent factors (as control variables) that could possibly affect the dependent variable, besides the MAS. The first control variable is the United Nations' Human Development index -hdi, which is a more complex indicator than the usual GDP per capita and covers also education and quality of life. It can be reasonably assumed that countries with higher HDI will tend to spend more on foreign aid for example and will have similar socio-economic background. Estimates of (1) were performed by using standard OLS at first place. However, tests in residuals have often shown a problem of heteroskedasticity (Breusch-Pagan / CookWeisberg test was used). Therefore, we opted for linear regression using robust estimate of variance option in these cases. Moreover, we tested for influence factors (outliers) using Cook´d D test, which did not reveal any significant outliers in all estimates. 
Results

Tables 2 and 3 summarize all results
Hypothesis n° 1 -High MAS index countries have higher Defence spending
"Defence spending as a percentage of GNP is positively correlated with masculinity." (1991 p.101). Clearly, the MAS index model does not work well in this case. With MAS tstatistics (but also F-test) far below its critical level. We can not find any statistically significant link between defence spending and MAS index so the hypothesis should be denied. Although, in theory, defence spending could be related to masculinity, the data analysis shows it is definitely not the case.
Hypothesis n° 2 -High MAS index countries have lower aid spending
"The only explanation of a high aid quote is a feminine national value system: the statistical correlation between aid in percentage of GNP and a country's masculinity index score is strongly negative (high index, low aid quote)." (1991 p. 99-100)
For the case of international aid the model works quite well. We can see statistically significant negative relation between MAS and aid which is in line with the hypothesis. Also the R2 is reasonably high. It can be concluded that the more a country is feminine (lower MAS) the more it spends on aid in percentage of GNP. We can also see positive dependency between aid and HDI.
Hypothesis n° 3 -High MAS index countries have less gender equality
"One would expect that in countries with a more feminine culture more women would be elected to political office and occupy government posts. (1991 p. 101) Also (quoting Maurice et. al, 1984, p.204 
) "wage differentials between men and women are smaller in (lower MAS) France than in Germany"
The third hypothesis is tested with the use of three estimates, although we recognise the UNPD's gii as a probably better indicator to cover whole gender inequality situation of a country -it is greatly influenced by the other two variables: The GII, the gender pay gap and the share of women in senior officials, legislators and managers The reason is simple: While Hofstede naturally does not tell anything about the gii which was created in 2010, he is quite specific about the pay gap and the occupation of high positions by women. So, in order to limit the risks of "cherry picking", we chose to challenge the MAS index with all three variables.
It is quite obvious the MAS index can not relate to gender inequality in any of the three selected cases. For the case of gii, the driving force appears to be the HDI -the higher the HDI ranking, the higher the gender equality. Thus, the MAS index is statistically insignificant. Regarding the share of women in leading positions the situation is similar. Although the MAS index is again of no significance. It appears women are less likely to get a leading position in countries with non-Christian dominant religion, HDI is less statistically significant here but we may assume it has strong influence as well. The same can be stated regarding the gender pay gap -again, the MAS index has no effect (but women face greater inequality of earnings in countries with non-Christian dominant religion -mostly Islam in our sample).
The result of this hypothesis bears considerable significance because many cross-cultural specialists came to associate Hofstede's MAS index with gender equality (Chevrier, 2003; House, 2004) . While the theory of having "feminine" societies tending to display gender equality values is appealing, it is not supported by facts.
Hypothesis n° 4 -High MAS index countries have higher share of women
teaching small children and a lower share of women teaching at universities.
"In masculine societies women mainly teach younger children and men teach at universities." (1991 p. 91) This hypothesis is essential because the MAS index is easily associated with the gender roles displayed in education. This assertion once again appeared coherent when using the typical extreme examples of the Netherlands or the USA like Hoftsede frequently does. It is indeed tempting to believe that feminine societies have more mixed gender roles (quote) hence accepting more easily men in primary education and women as University professors.
However, our analysis found that higher MAS does not mean higher share of women in primary education. At University level, it seems that higher MAS (higher MAS rank too) means lower share of women (higher share of men) at universities. But the value is quite low -0,08. That means that one rank (or MAS point as well) yields change of 0,8% in share of women at universities. We believe this variation is too weak to support such bold statement.
Conclusion/discussion
With his innovative 1980s work using questionnaires completed by IBM employees in 1968 and 1972, Geert Hofstede has rightly earned the honour of being considered one of the founders of cross-cultural management studies.
His model of cultural analysis using four dimensions has become a classic and the source of many publications. Despite a number of solid criticisms about various aspects of his concept, the validity of the dimensions themselves has not been challenged. The focus of most critics of Hofstede's model has been on analysing the statistical validity of the results of the countries' ranking per dimension. Such focus on the end result has actually over-shadowed the necessary analysis of the validity of the dimensions themselves.
Out of the four dimensions present in his work, the Masculinity/Femininity index (MAS Index) can be the most associated with Hofstede who transposed the social concept of gender values into a cultural set of values that could be applied to entire countries. In the last two decades, this dimension has become a common source of research in social, management and cultural studies. The authors of this study decided to concentrate on this dimension because many of the claims supporting the MAS index seemed unrealistic. Because this innovative work brought a convenient tool to lecturers, academics and managers interested in cross-cultural questions, most have concentrate their efforts on verifying the validity of the statistical findings. Publications after publications, the MAS index has been cited by professionals who eventually challenged the methodology of the analysis, but never questioned the theoretical backing of the dimension presented.
The very concept of the MAS index as a cultural dimension applicable to national cultures is actually proven wrong as a result of statistical estimations we have performed over various elements used by Hofstede to structure it. He provides many examples to support the validity of his dimension, but only a few can be related to quantitative data. We selected four of his claims about the consequences or applications of the MAS index: Defence spending, aid to poor countries, gender equality and gender roles in education. In order to test the validity of the MAS index, we applied a linear model with several control variables. We used cross section data of long-term averages to focus on long-term relations rather than short-term deviations. The results we yielded are quite straightforward and lead to the denial of the MAS index as a valid explanatory variable for selected hypotheses. The only hypothesis which was proven correct was about aidthe more feminine the country is (lower MAS) the higher is its aid assistance. All the other hypotheses were proven wrong, which gives reasonable basis to discounting Hofstede's hypothesis supporting the MAS index dimension in the first place.
While the concept of cultural dimensions in general remains valid, this study shows that linking some masculine or feminine values to cultural behaviours cannot be supported statistically. Our findings would tend to be comforted by the early work of Hofstede himself, acknowledging a poor correlation of the MAS with other three dimensions (Hofstede, 1980) . He later changed the questions in his questionnaire but it appears today as only bending the facts to fit the model. One way to keep the original model unchanged and yet to accommodate with criticism was to add new dimensions. For instance, following documented criticism by fellow researchers (Fang, 2003) , Hofstede subsequently replaced his fifth "Confucius dimension" introduced after his original four dimensions with a more neutral "Long Term Orientation" (Minkov, 2007) .
If the authors approve the usefulness of the cultural dimension of Gender Equalitarianism as presented by in the GLOBE Project, and do not deny differences between individuals that could characterise so called "feminine/masculine" inclinations towards assertiveness, caring and the like, they strongly reject the hypothesis that such characteristics can be applied as a dimension to analyse dominant "patterns of socialization in nations" as Hofstede claimed (1994).
As a conclusion, the authors advise academics and practitioners of cross-cultural management to discard the MAS index in their work and instead to use other instruments such as Welzel's Emancipative Values Index (2013) , or the Gender Equalitarianism of the Globe Study which focuses exclusively on gender, an unambiguous cultural dimension.
